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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copmepxanue mporpaMmbl 10 (PU3MKE HaANpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e colepkaHue yuyeOHoro npenmMera «Puznka» no rojgam o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yuenne Qu3nKd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaromwuxcsd, B (OPMUPOBAHHE YMEHUN NPUMEHSThH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3leioB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeaUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS AJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKH Ha YpPOBHE CPETHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHH, JJIsI ONUCAaHHWS E€CTECTBEHHO-HAYyYHBIX SBJICHUNU U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOpPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIIECCa HCXOJd W3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmeumBaeTcsi  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOro pasiena Kypca, TaK U MHTETpUPYS 3HAHUSA M3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOIO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpEeIMETHOr0 KaOuHeTa (M3MKM WM B YCIOBUAX HMHTEIPUPOBAHHOIO KaOMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMOHCTpallMOHHOE  000pyAOBaHHE (POPMHUPYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paTopHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI HAa KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHMSI MaTepUH U PyHAaAMEHTAIbHBIX 3aKOHOB (DU3HUKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C MCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTxeHne 3TUX Lene oOecreynBaeTCsl pelieHneM CIEeIyIoMX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBI  3HAHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKIIIOYasi  MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI aCTPO(PU3HKHY;

e (QopMHUpOBaHME YMEHHUH TIPUMEHATh TEOPETUYECKUE 3HAHMS JJId
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOEHHE CHOCOOOB pELICHHsS pa3IUYHbIX 3aJady C SIBHO 3a/IaHHOM
¢u3znyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3ianue (pU3NYECKON MOJEINH, aIeKBaTHON YCIOBHSIM 3a/1a4U;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JACUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

B cootBercTtBUM ¢ YueOHbIM 1utaHoM u ['ogoBbiM KanennmapueiM rpaduxom
MBOYVY banko — I'py3zckoit COILIl Nel2 na 2026-2027 y4eOHBIA TOJ, HATUIUEM
BBIXOJHBIX W TpPa3gHUYHBIX JTHeW B 2026-2027 ydyeOHOM Trojay, pacrnucaHueM
yueOHbIx 3aHaTuii MBOY Banko-I"py3ckoit COL Nel2, B yciioBUAX MATHIHEBHOM
paboueii Hemenw, NaHHas Tporpamma o uHGopMmaTuKe OyAeT peaqu3oBaHa B
CIEYIOIIEM obbéme:11 KJIacC - 68 4acoB.
Hu onna u3 tem He motepsiHa, nporpamma Oyner BbinaHa B 100% oObéme.

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX paldOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoOBeNCHUST J1a00PATOPHBIX pPabdOT H OMBITOB € YYETOM HMHIWBHUIYaTbHBIX
O0COOCHHOCTEM 00yJarOIIUXCA.



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Pasnen 4. daekTpoguHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHWTHl.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnosie. Bektop MarHWTHOM HMHAyKIMH. IIpuHIMO cynepno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIMW. KapTuHa JIMHUN MarHuTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MAarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHUTHOTO TIOJI JUIMHHOTO MPSMOIrO IPOBOJHHMKA M 3aMKHYTOIO KOJBLEBOIO
IIPOBOJHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeicTBre NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HAIIPaBIICHUE.

Cuna Jlopenua, e€ Monynb M HanpaBJIeHKE. [[BHKeHNE 3apsHKEHHONW YaCTUILBI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHMEe ANEKTpOMArHUTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHuTHOM
WHAYKOUU. OJEKTPOABIDKYIIas Cujia HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHON
uHaykuun Papanes.

BuxpeBoe anekTpuueckoe moje. OJEKTPOABMXKYLIas CHJIAa WHIAYKLIUU B
IIPOBOJIHUKE, IBHKYILEMCS IOCTYNATENBHO B OAHOPOJIHOM MarHUTHOM IOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHAYKLIHMH. OJEKTPOABIKYIIAs CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcCTBA M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThbl, BJEKTPOMATrHUTHI, AIIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YaCTHL, HHIYKIHOHHAS [1EYb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIA.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

Jencrue cumbl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3NIeKTPOMAarHUTHOW UHIYKIIUU.

[IpaBuno Jlenua.



3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMM OT CKOPOCTH MU3MEHEHHS
MAarHATHOTO MOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3ydeHre MarHuTHOTO IOJIs KATYIIKU C TOKOM.

HccenenoBanne n1eMCTBUSI MIOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHHYECKHME  KOJEOAHWUS.
["apMmonnyeckue kosnebanus. [lepuona, yactora, amrumryga u (aza KoseOaHUM.
[IpyXMHHBIN MassTHUK. MaTremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanuil. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUUMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeiHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

[lepemennbiii TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHMUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOSICHUE AIEKTPUUECKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPU MPOU3BOJCTBE AJIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKHI MasTHHK).

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HaGmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) st
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpa, KATYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TMHUYU AIEKTPONEPEAAUH.



Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJAa MalbIX KOJeOaHUH Tpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENM W3 IOCJIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HUuTtepdepenius u uppaxius MEeXaHUYeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkxana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpeIbl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHMKAa B TEXHHKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: U NpeJOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGmroienue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJIEOaHUIA.

HccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX — BOJIH: OTpa’KEHHE,
npesioMJIeHUE, MoJspu3auus, 1udpakuus, uHTephepeHus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBera. 3aKOHBI MIPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroj IOJIHOTO
BHYTPEHHETO OTPaKEHHUSI.



Hucnepcus ceeta. CroxxHbIil coctaB Oenoro ceera. LIBer.

CoOuparormie ¥ pacceuBaroniye JuH3BL. ToHKas nwH3a. DOKycHOE
pPacCTOSIHME M ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBusi HaOMOEHUS MaKCUMyMOB M MHUHMMYMOB B HUHTEP(EPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YcCIoBUE HaOIIOCHUS
[JIaBHBIX ~MAKCMMYMOB TIpH NAJCHHMM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpoOMCTBa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pACIPOCTPAHEHUE, OTPAXKEHUE U IMPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopBkI.

[TomHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Moaenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenune natepdepeHnm cBera.

Hab6monenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3Mepenue nokaszarens NpesioMIICHUS CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaOmronenne nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIIELIMAJIbHOW TEOPUHU OTHOCHTEIBHOCTH: WHBAPUAHTHOCTb MOAYJISI CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIBbHOCTH DUHIIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpPAIICHUE
JUTAHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEINSTUBUCTCKONW YACTHULIBI. DHEPIUs
ITOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®otonbl. opmyna [lnanka cBsi3u sHEPrU GOTOHA C €T0 YACTOTON. DHEPTUs
U UMIyJbe PoToHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI

dbotorpdexra. YpaBuenue DuHimTeitHa s hoTodadpdexra. «KpacHas rpaHunar»
dboTtorpdexra.

JlaBrienne cBera. OnbiThl I1. H. JIeOenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Cseroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO o -HacTHIL.
[Inanerapuas mopens aroma. [loctynatel bopa. M3myueHue M mOTIIOUIEHUE
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHMM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEM SHEPrUU aToMa BOJIOPO/IA.

BosHoBbIE cBoOlicTBa yactull. Bonnsl ne bpoitns. KopryckyisipHO-BOJIHOBOM
JyaIu3M.

CHIOHTaHHOE U BBIHYX/ICHHOE U3JIy4YCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnrogenue IMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

Hab6nronenue mMHeyaToro CekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKa3bIBAIOIIME CIOXKHOCTh CTpOeHUs siapa. OTKpbITHE
panuoakTuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuo  cocTaBa



panuoakTuBHOrO wu3mydenus. CBoiicTBa anbda-, Oera-, ramMma-u3IydCHHS.
BiusiHME pagOaKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anba-pacnag. OJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siaipe. SAnepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 saep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

OnemeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.

MeTobl HAOIOIEHUS U PETUCTPALAN AIEMEHTAPHBIX YACTHIL.

dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GU3HUYECKO KapTUHBI MUpA.

TexHU4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaTiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMHH.

Bupa 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKECHHUE.

CosiHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHIA W 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(HMarpaMma «CIEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpOeHHe
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3].

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
INanaktuke. Tunel raaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B SApax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0oeranue ramakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYeHHE.

MacirabHas ctpykrypa Beenennoit. Mertaranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus



HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN U ONIPEeNICHHUs TTOJI0OXKEHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3uku uW acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUPOBAaHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHpPaA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUMN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoreza, (uanyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewIEeHHWE CHUCTEMBl YPaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpejiesieHHe TUIOMIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAS] CTPYKTYypa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKH, CHEKTPaTbHBIN
aHau3.

l'eocpaghusi:  MarHuTHBIE TIONOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocua: JNWHUAKW DJEKTPOIIEpenady, TEHEpPATOp IEPEMEHHOTIO TOKa,
AJIEKTPOJIBUTATEIb, MHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEUHas barapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmera «Dusukay» T0KHbBL
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOIrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YYaIOIIEeTOCsl KaKk aKTUBHOIO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYasl CTETUKY HAYYHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPY>KAOLIEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIIbHOCTH
B 00yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3y €€ PEIICHHS, HaXOIWUTh apryMEHTHI JJIS JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHWs 3a7addl  pPe3yJbTaThl,
KPUTUYECKUA OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIIEHUBATH MMPHUOOPETEHHBIHN OITBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
KU3HEACATCITHOCTH;

yMETb UHTETPUPOBATh 3HAHMS U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJyUYCHHS HMHOOpPMAIUU (PU3MUECKOTO COACP)KAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CHUCTEMATHU3AIMI0 W MHTEPIPETAINi0 WHGOPMAIIUK Pa3IUIHBIX BHIOB U (GopM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX H OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

Co3/laBaTh TEKCTHl (DU3UYECKOTO COJEpKAaHMUS B Pa3IUYHBIX (Qopmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy TIpeICTaBICHHS i BU3yaJTU3aIUH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJeKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMMAsi CBOM HEIOCTATKU M IOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
no ¢Gu3MKe IS YPOBHS CpEIHEro o0Imero oOpa3oBaHUS Yy OO0ydYarolIUXCS
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMs, BKIIIOUYAIOIIETO CAMOKOHTPOJIb, yYMEHHE MNPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS HM3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro IMpPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHMSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 11 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCS YMEHHM

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh W €OUHCTBO
(bu3MYeCcKOoi KapTUHBI MUPA,

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YYCHHBIX (DU3UYECKUX MOJENCH:
TOYEYHBIN AJIEKTPUYECKUHN 3apsijl, Iy4d CBETA, TOUYECUHBIA UCTOUYHHUK CBETA, SiACpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sijjpa MpU pelieHuu (U3NIECKUX
3a/ay;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DIIEKTPUUYECKASI TPOBOIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJIeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACIPOCTPAHEHHE CBETA, OTPAXXEHHE, MPEIOMIICHUE,
unTepdepennus, audpakuus ¢ TONApU3AIMSA  CBETa, JHUCIEPCHS  CBETa,
dbotoanekTpudeckuii 3phext (poTodaddeKT), CBETOBOE JaBICHNES, BOSHUKHOBECHUE
JUHENYaTOro CIEeKTpa aToMa BOJOpPOJa, €CTECTBEHHas M MCKYyCCTBEHHas
PaIOAKTUBHOCTE;

ONHCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pA3JIMYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), HMCHOJB3Ysd (U3UYECKUE BEIMYMHBIL:
AIEKTPUYECKUN 3apsjl, CHJIa TOKA, JIEKTPUUYECKOE HANPSKEHUE, IIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJBIKYIIAs CUiIa, padoTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYyIIKW, HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOrO IMOJEH, NMepHoJ M 4YacToTa
KoJeObaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsiii M CWia TOoKa B MpoIecce
TapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKAasl CHUJIa JIMH3bI, MPU ONUCAHUM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHHUS W E€IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJTMYMHAMU;

ONUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS W TMPOLECCHI, MCIOIb3Ys
dbu3nyeckre BETUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, MEPUOJ TOJIypacaa, SHEPTUsl CBSI3H
ATOMHBIX SIZIEp, TPU OMUCAHWUU TMPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIONIME JAHHYH (U3UYECKYIO BEJIMYMHY C JAPYTUMU BEJIMYUHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI,

aHANIM3UPOBaTh (PU3HYECKHE TMPOIECCHl U SIBJICHUS, UCIONb3Ys (PU3HUECKHE
3aKOHbI M MPUHLHUIBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATENBHOTO U MapaIeIbHOTO
COCOMHEHUSI IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacIpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia gororddexra,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOIO 4uCia, nmocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, IpHu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY



3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUSA (TpaHUIIBl, 00JacTH)
PUMEHUMOCTH;

OTIPE/IETSATh HANIPABJICHHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJIS MPOBOJHUKA
C TOKOM, CcuJibl AMrepa u cuibl Jlopenna;

CTPOUTh U OIKMCHIBATh H300paXEHHUE, CO3/1aBaEMOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUUN: MPU 3TOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpYIO0BaHUs, MPOBOJIUTH OIBIT U
(GbOopMyIMpPOBATH BHIBOIBI,

OCYILIECTBISATh MPSMbIE U KOCBEHHBIE U3MEPEHUsI PUZNYECKUX BEITUYHH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCIIEIOBaTh 3aBHUCHUMOCTH (U3WYECKUX BEIUYMH C HCIIOJIB30BAHUEM
OpSIMBIX  M3MEPEHMIA: TpPU OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHpOBAThH
pe3ynabTaThl MOTYYCHHON 3aBHCHUMOCTH (M3MUYECKUX BEIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeaTh BBIBObI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEIOBAaHUM B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKOM U MPOEKTHOU
NEeATEIbHOCTH C MCIOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THblE 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJENbIo,
UCIOJIB3YS (PU3UUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUSA 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOMMBbIE NIl e€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIE 3aJaui: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCYXIEHUN C OMOpOl Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TIPEICTABJICHUS YYCOHOUW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyl0 HH(HOPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JCHCTBUS MAaIWH, TPUOOPOB W TEXHHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX O€30MACHOTO UCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;



MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHIECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbl, PalMOHAIBHO pACHpEeNesiTh OOSI3aHHOCTU U
IJIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PEIICHUE pacCMaTpPUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acos

JuaexkTpoHHble (UU(poBbHIE)

Ne ni/m Kourpoububle IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznea 1. JIEKTPOJANHAMUKA
M )
1.1 ATEIITHOS HOTE. SNCKTPOMATHITHAL 11 1 3 https://m.eds00.ru/Z2Q390NG8
WUHIYKINS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
M
2.1 CHATIHCCKHE H SICKIPOMBIHITIIEE 9 0 1 https://m.edsoo.ru/3TLNQKPG6
KoJIeOaHus
M
2.2 CXATMHCCIHE H SICKTPOMBTHITIEE 5 1 0 https://m.edso0.ru/WQT6385V1
BOJIHBI
2.3 Ornrtuka 10 0 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIEIIUAIBHON TEOPUHU

3.1 4 1 0 https://m.edsoo.ru/AOQUCOVDK?2
OTHOCHUTCIBHOCTHU
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®PU3UKA
4.1 JEeMEHTHI KBAHTOBOU OIITHUKU 0 https://m.edsoo.ru/SWOVAWOQRS
4.2 Crtpoenue aToma 0 0 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE AP0 5 0 0 https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Uroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

\ https://m.eds00.ru/3EODBKXI9

5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7
Hroro no pazueny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 ‘ O06o0maroiee MOBTOPEHUE 7

7

‘ https://m.edsoo.ru/0O2JEGZCIM

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 68
[MTPOI'PAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

HOYPOYHOE IINTAHUPOBAHHUE
11 KIJACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

IlocTossHHBIC MArHUTEI U BX
B3anMoJIeicTBHE. MaruuTHoe
nosie. Bektop MarHuTHON
MHAYKUUU. JINHUM MarHUTHOM
WHIYKIUU

01.09.2026

https://m.edsoo.ru/ADMOY1IN6

MarauTHO€E 1oJie MPOBOIHUKA C
ToKOM. OmBIT DpcTena.
B3aumoneiicTBre MPOBOTHUKOB
C TOKOM

02.09.2026

https://m.eds00.ru/1L5CT47FX

JlaGopaTtopHnast pabota
((I/I?:y‘-IeHI/IC MAaramTHOTO I10JIA
KaTylIKu C TOKOM>»

JleficTBEe MarHUTHOTO IIOJIS Ha
IIPOBOJIHUK C TOKOM. Crita
Awmmepa. JlabopaTtopHas pabora
«Hccnenosanue neicTBUA
MMOCTOSTHHOTO MarHuTa Ha pamMKy
C TOKOM

08.09.2026

09.09.2026

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

JlelicTBME€ MAarHUTHOTO TIOJIS Ha
JBIDKYIIYIOCS 3apSIKEHHYO
yactuily. Cuna JlopeHia.
Pa6oTa cuiel Jlopenna

15.09.2026

https://m.edso0.ru/7ABZQGQC9



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9

DIIeKTpOMarHuTHasE WHYKITHUS.
IToTok BeKTOpa MAarHUTHOM
uHaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu Papanes
JlaboparopHas pabota
«HccnenoBanue sSBJICHUS
AIEKTPOMArHUTHOW MHTYKITUI)

16.09.2026

22.09.2026

https://m.edsoo.ru/VA26C9C3J

https://m.edsoo.ru/XZS5MQCBU

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. J/C
CaMOMHYKIIUU. DHEPrust
MarHUTHOTO TOJIsl KaTYIIKHU €
TOKOM. DJIEKTPOMAarHuTHOE 10JIe

23.09.2026

https://m.edso0.ru/EOTONSAEA

TexHu4eckne ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
3JIEKTPOJABUIATEIb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTHII,
WHIYKIUOHHAs I1eYb

29.09.2026

https://m.edsoo.ru/UWNLFA9L6

10

O6o0maromuii ypok
«MarautHoe 10J1€e.
DNIeKTPOMarHUTHasE UHIYKITUS»

30.09.2026

https://m.edsoo.ru/COBO5BGMC

11

12

KonTponbhas pabota no teme
«MaruuTtHoe 1ose.
QHCKTPOMaFHI/ITHa?I HUHAYKOUA

CB0OOOIHBIE MEXaHNYECKHE
KojeOanus. ['apMmoHUYecKre
KoJieOaHus. Y paBHECHUE
TapMOHHYECKHUX KOJICOaHUH.

06.10.2026

07.10.2026

https://m.edso0.ru/8X637ELEU

https://m.edso00.ru/9Y6GYWEVP



https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

[IpeBpaiienue suepruu

13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MepHOa MaJIBIX KOJICOaHHA
rpy3a Ha HATH OT JTMHBI HUTH U
MacChI TPy3a»

13.10.2026

https://m.edsoo.ru/DPZ8KR61C

14

KonebaTenbHbIi KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
KoJIe0aTeIIbHOM KOHTYpE.
AHaJOTHS MEXTY
MEXaHUYECKUMU U
3IEKTPOMArHUTHBIMH
KoJIe0aHUSIMU

14.10.2026

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS DHCPIrUun B
ujearbHOM KollebaTeTbHOM
KOHTYpE

20.10.2026

https://m.edsoo.ru/MHNWD2LHU

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BolHyXI€HHBIE
MeXaHU4YeCcKre KoueOaHusl.
Pe3onanc. BeinyxeHHbIe
3IIEKTPOMAarHUTHbIE KOJIeOaHUs

21.10.2026

https://m.edsoo.ru/FMBDWPPG4

17

IlepemeHHBIH TOK.
CuHyconaabHbIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JIEUCTBYIOILEE 3HAYCHUE CUIIBI
TOKa U HaIPSKEHUS

10.11.2026

https://m.edsoo.ru/VDEYXRVUI



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI

18

Tpanchopmarop.
[IpousBojaCTBO, epeaaya u
HOTPeOICHUE IEKTPUICCKON
SHEPrUH

11.11.2026

https://m.edsoo.ru/1ZWZUL8OQK

19

YCTpoUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKa, FeHepaTopa
IIEPEMEHHOTI0 TOKA, JIMHUN
JJeKTponepesad

17.11.2026

https://m.eds00.ru/93Z12W400

20

DKOJIOTUYECKUE PUCKU ITPU

IMPONU3BOACTBEC JJICKTPOSHCPIUH.

KynbTypa ucnonb3zoBanus
3JIEKTPOIHEPTUH B
MIOBCEIHEBHOHN XKU3HU

18.11.2026

https://m.edso0.ru/SDUNYKWNO

21

Mexanndeckue BOJIHBI, YCIIOBUA

pacnpoctpanenus. [lepuog.
CKopocTh pacupocTpaHEeHUs U
JHa BosHbL. [lonepeunsie u
MIPOJI0JIbHBIE BOJHBI

24.11.2026

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTH 3BYKa.

I'pomkocTh 3ByKa. BeicoTa ToOHa.

TemOp 3ByKa

25.11.2026

https://m.eds00.ru/Z8270Q6V70

23

24

BHCKTPOMaFHI/ITHI)Ie BOJIHBI, UX

cBoiicTBa U ckopocTh. [kama
OJICKTPOMAriMuTHBIX BOJIH

HpI/IHI_II/IHBI pPaanuoCBA3U U

TeneBueHus. Pa3Burue cpeacTs

cBs13U. Pagnosokamnus

01.12.2026

02.12.2026

https://m.edsoo.ru/SWB57C06X

https://m.eds00.ru/2WQTSLGLV

25

KonTtponpsHas padora

https://m.edsoo.ru/IHURON8SOB



https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

«Konebanusa 1 BOJIHBD)

08.12.2026

26

27

28

29

[Ipamonuneitnoe
pacnpocTpaHEeHUE CBETA B
OAHOPOJHOM cpene. ToueuHblid
HMCTOYHUK cBeTa. JIyd cBera

OtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoenue
M300pakKeHHI B TUIOCKOM
3epKaje

[Ipenomnenue ceera. [TomHoe
BHYTPEHHEE OTpa)KEHUE.
[IpenenbHbIN Yo MOJIHOTO
BHYTPEHHETO OTPaKEHUS

JlaGoparopHas paboTa

((I/IBMepeHI/IC ImoKa3aTeisa
MMPEJIOMJICHUA CTCKJIA»

09.12.2026

15.12.2026

16.12.2026

22.12.2026

https://m.edsoo.ru/HUF74NDOW

https://m.edsoo.ru/IMBKQM22Z

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/J02E1IM1DQ

30

JlaGopaTtopHnast pabota
«HcciaenoBanve CBOMCTB
M300paXKeHH B TUH3AX)

23.12.2026

https://m.edsoo.ru/Q1ZCMW980

31

Hucnepcus cera. Cl0KHBIN
coctas 6enoro cBera. L[Ber.
JlaGopaTtopHnast pabota
«Habnronenue aucrnepcun
CBETa»

29.12.2026

https://m.edsoo.ru/K9OWVKE11

32

JIun3sl. [TocTpoenune
M300paKeHU B TMH3E.
dopmyiia TOHKON JIMH3BI.
YBenuueHue JUH3bI

30.12.2026

https://m.edsoo.ru/W2MMS9KJIC



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/W2MMS9KJC

33

WnTepdepenmus ceera.
Judpakmus crera.
JudpakiuonHas pemérka

12.01.2027

https://m.edsoo.ru/C8LCRSEJI

34

35

36

37

ITonepedyHOCTH CBETOBBIX BOJIH.
ITonsapusanus cera

Onrtuyeckue npudOps 1
YCTPOMCTBA U YCIIOBHS MX
0€30MacHOr0 NPUMEHEHUS

rpaHI/II_IBI IIPpUMCHUMOCTH
KJ1aCCUYECKON MEXaHUKH.
HOCTy.]'IaTBI CHGHH&HLHOﬁ
TCOPHUU OTHOCUTCIbHOCTH

OTHOCHUTENHLHOCTD
OIHOBPCMCHHOCTH. 3aMCI[J'IeHI/Ie
BPEMCHH U COKpAIICHUC NIINHBI

13.01.2027

19.01.2027

20.01.2027

26.01.2027

https://m.eds00.ru/Q2118XY0OJ

https://m.edsoo.ru/M5127JYGT

https://m.edsoo.ru/P8GB9FJ5N

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus U UMIYJbC
PENSITUBUCTCKON YaCTHUIIBI.
CBs13bp Macchl ¢ SJHEPTUEH U
UMITYJIbCOM. DHEPIHUs MOKOS

27.01.2027

https://m.edso0.ru/190Z2Y4BUB

39

KonTponbhas pabota «OnTuka.
OcHOBBI crielHaIbHOM Teopun
OTHOCHUTEIBHOCTH

02.02.2027

https://m.edsoo.ru/L8689JPLI

40

41

®otonsl. opmyia [1nanka.
DHeprus U UMNyjibCc GoToHa

OTKpBITHE U HCCIICIOBAHUE
dororddexra. OnbiTe A. T
CroneroBa

03.02.2027

09.02.2027

https://m.edsoo0.ru/ZL6P16LA0

https://m.eds00.ru/PGL5XXSRO

42

3akonbl GoTorddexra.

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

VYpaBHeHnue DiHIITEHA 17151
dotorpdekra. «KpacHas
rparuiay Gorodddexra

10.02.2027

43

Hasnenue cBera. OnwiTh [1. H.
JleGeneBa. XuMHYECKOE
JICUCTBUE CBETA

16.02.2027

https://m.edso0.ru/EGO6ZQ1SA

44

45

46

TexHu4yeckue ycTpoicTsa u
NPaKTUYECKOE PUMECHEHHE:
¢doTorsteMeHT, POTONATIHK,
COJTHEYHast OaTapesi, CBETO IO/

Pemenue 3amau no reme
«ONeMEeHThI KBAHTOBOM ONTHKH)

Monens atoma TomcoHa.
OnsiThl Pesepdopaa no
pPacCesHUIO (i-YaCTHLL.
[Inanerapnas Mmozienb aToma

17.02.2027

24.02.2027

02.03.2027

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

47

[Tocrynartser bopa

03.03.2027

https://m.edso00.ru/6X7GFHZ9X

48

H3nydenue u noriomeHne
(GOTOHOB MpH Mepexoie aToma ¢
OJIHOTO YPOBHSI SHEPTuU Ha
npyroi. Buasl ciekTpos

09.03.2027

https://m.edsoo.ru/NNSBHZYBE

49

BonHoBbIe CBOMCTBA YaCTHII.
Bounbl ne bporins.
KopnyckynsspHO-BOIHOBOM
nyanu3M. CIIoHTaHHOE 1
BBIHYKJIEHHOE U3JTy4YCHUE

10.03.2027

https://m.edso0.ru/J710TLFCO

50

OTKpbITHE PaIUOAKTUBHOCTH.

https://m.edso0.ru/TSJIFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

OmnsiTel Pesepdopaa mo
OIIPEJICIICHUIO COCTaBa
PaAMOaKTHBHOTO M3JTYUCHHUS

16.03.2027

51

CsoticTBa anbda-, 6era-, ramma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

17.03.2027

https://m.edso0.ru/UOIRQS0Z5

52

OTKpBITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacmar.
DJNEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnan. 'amma-usinydyenue

23.03.2027

https://m.edsoo.ru/H2XIHOG3E

53

OHeprus cBs3U HYKJIOHOB B
anpe. SlnepHsie peakuum.
SAnepuslii peaxtop. [IpoOnemsl,
NEPCIEKTHBBI, SKOJIOTUIECKHE
ACTIEKTHI SIIEPHOM SHEPTETUKA

24.03.2027

https://m.edsoo.ru/CFJYJSSIG

54

DneMEHTapHbIE YaCTULIBI.
OTtkpseITHE TO3UTPOHA. MeTOo b1
HAOJII0JIEHUS ¥ pEeruCTpaliu
AJIEMEHTAPHBIX YaCTHII.
Kpyrasrii cron
«DyHaMeHTalIbHbIE
B3auMoaencTeusa. ETMHCTBO
(bu3nUecKoil KapTHHBI MUPa»

06.04.2027

https://m.edsoo.ru/SUC62U40A

55

DTanbl pa3BUTHS aCTPOHOMUH.
[IpuknagHoe
MHUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHoMuHd. Buj 3BE31HOrO
HeOa. Co3Be3us, sipKue 3BE3/IBL,

07.04.2027

https://m.edso0.ru/5PXS219VY



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY

IJIaHCThI, UX BUIUMOC
JABUXKCHUC. ComnHeuHas cucTemMa

56

57

Comnnne. Conneynas
AKTHUBHOCTD. I/ICTO‘-IHI/IK BHCpI‘ 15050
CoiHna u 38631

3BE3/1bl, UX OCHOBHbBIE
XapaKTEPUCTUKH. 3BE3/IbI
[JIaBHOM IOCJIE10BAaTEIbHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIEe NPECTABICHUS O
IIPOUCXOXKIEHNUU U 3BOJIOLUU
CoJHIa ¥ 3B€371

13.04.2027

14.04.2027

https://m.edsoo.ru/1JZR54JA0

https://m.edsoo.ru/GGD3W74Z0

58

Mnineunsii [Iyte — Hama
T'amaxTuka. Ilomoxenne u

nxenre CoiHia B [NamakTuke.

lNanmaktuku. Y€pHbIE ABIPHI B
Apax TajJaKkTUK

20.04.2027

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa3zberanue
ranakTuk. Teopus bonbioro

B3pbIBA. PETMKTOBOE M3IIydeHHE.

Meraranaktuka

21.04.2027

https://m.edso0.ru/9IWRLVWNN

60

61

62

Hepemennsie mpoGiembl
aCTPOHOMUHU

KonTponsHas padora
«DNEeMEHTBI aCTPOHOMUH U
acTpou3uKm»

O6o06matromuii ypok. Posb
($U3UKU ¥ aCTPOHOMUH B
3KOHOMUYECKOM,

27.04.2027

28.04.2027

04.05.2027

https://m.edsoo.ru/LJHNL2MCF

https://m.eds00.ru/TXTTCT488

https://m.edsoo.ru/\WNJ5CRXYD



https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD

TEXHOJIOTHYECKOM, COIMaIbHOM
1 ATUYECKOH cdepax
JESITEIbHOCTH YEJIOBEKa

63

O6o6maromuii ypok. Poib u
MecTO (PU3UKHU M ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

05.05.2027

https://m.edsoo.ru/2PFPB28UF

64

O6o6maromuii ypok. Ponb
¢du3nveckoit Teopun B
(opMUPOBAHUY MTPEICTABICHHIA
0 (hu3uYeCcKO KapTUHE MUPA

11.05.2027

https://m.edsoo.ru/Y29SVPCVR

65

O6o6maromuit ypok. Mecrto
(U3HYECKON KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAyIHBIX
MPEJCTABICHUI O IPUPOJE

12.05.2027

https://m.edsoo.ru/LKNUIKHZH

66

67

68

IToBTOpEHME 11O TEME
«MaruuTtHoe 1oe.
QHGKTPOMaFHI/ITHaf[ HHIAYKIOHA

HOBTOpeHI/IC 1o Teme «OnTuka.
OCHOBEBI CIICLIMAJIbHOM TCOpUHU
OTHOCUTCIIBHOCTH»

[ToBTOpenue no reme
«KBanroBas (usnka. dneMeHThI
ACTPOHOMMH U acTPOPUZUKI»

18.05.2027

19.05.2027

25.05.2027

https://m.edsoo.ru/EVMFIQTP6

https://m.edsoo.ru/ESABJRKS8L

https://m.edsoo.ru/RARQLV0O2]

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68



https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

111

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpPUMEpPax poJib M MecTo (UMK B
(hopMUPOBaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B IMPAKTUYECKOU NESATENBHOCTH

JIO/IeH, IETTOCTHOCTD U €IMHCTBO (PM3UUECKON KapTUHBI MUPA

11.2

11.3

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NIECKUX MOIECTICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sepHas MOJAEIb aTOMa, HYKIIOHHAs

MOJCJIb aTOMHOTIO sApa IIpU pCIICHUN (1)PI3PILIGCKI/IX 3aJa4

PacnioznaBate (usnueckue siBiaeHUs (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKM M  KBaHTOBOH  (pu3MKH:
AJIEKTPHUYECKAsi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JCHCTBUS  TOKa, B3aMMOJICHCTBHE MarHuToB,
JIEKTPOMArHUTHAsE WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJIA Ha
MPOBOJIHUK C TOKOM W JBIDKYIIMWCS 3apsi, 3JIEKTPOMArHUTHbBIE
KoneOaHus W BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBETa,
OTpaXeHHe,  IpejlomiieHue, HuHTepdepeHuus, audpakuus U
MoJIApU3allvsl CBeTa, AMCIEpPCHs cBeTa, (oTodneKTpudeckuil dhdext
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHAs

PaaOaKTUBHOCTD

11.4

OnuceiBaTh W3YYCHHBIE CBOWCTBA  BEMmECTBA  (DIEKTPUYCCKHE,
MarHuTHbBIE, ONTHYECKUE, DIEKTPHUUECKYI0 MPOBOJAUMOCTh Pa3TUYHBIX
Cpel) U DJJIEKTPOMArHUTHbIE SBIEHUS (TPOIECCHI), HCIONb3Ys
¢u3nueckue BENWYMHBI:  JJEKTPUUECKUH  3aps], CHiIa  TOKa,
ANIEKTPUYECKOE  HANpPSDKEHHWE,  AJIEKTPHUECKOE  CONPOTHBIICHHE,
paszHocTh moTeHnuanos, DJIC, paboTa TOKa, MHIYKIUS MarHUTHOTO
mons, cuna Awmmepa, cuina JlopeHna, WHAYKTHUBHOCTh KATYIIKH,
OHEPTUA IJJICKTPUICCKOr0 W MArHuTHOI'O l'IOJ'IeI\/’I, nepuoa M 4Yacrora
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsijl U CUja TOKa B MpOIlecce
TaQPMOHMYECKHX  JJIEKTPOMArHUTHBIX  KOJEOaHUH, doxycHoe

PacCTOsIHUC U OINTHYCCKAad CHJIa JIMH3bI; MPH OINHCAHHUU IIPABUIIBHO




TPAaKTOBaThb (PU3MUYECKUI CMBICT HCIOJB3YEMbIX BEJIHYUH, WX
0003HaYeHHsT W €IUHMIbI, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BETUYHUHY C JPYTUMH BeIMYMHAMHU

115

11.6

11.7

11.8

11.9

11.10

OnuceiBaTh HU3Y4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLECCCHI, NCIIOJIb3Ys
(1)I/ISI/I‘ICCKI/I6 BCIIMYUHEBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoa
nmoiaypacmnaga, OSHEprusgs CBA3M ATOMHBIX SAACP;, HpHU  OIMMUCAHUU
IIpaBUJIbHO TPaKTOBATb (1)H3H‘I€CKPII>1 CMBICJT UCITIOJIb3YCMbIX BCIIMYHH,
uX 0003HAYEeHHUA U CAWHUIIBI, YKa3bIBaTb q)OpMy.]'IBI, CBA3bBIBAOIIUE
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMUYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3Ha4YCHHE (PU3NUYECKON BETUIMHBI

AnanusupoBath (U3MYECKHE TPOLECCHl U SABICHHS, HCIIOJIb3YS
¢usznyeckne 3aKOHBI M OpUHOUNBL:  3akoH Oma,  3aKOHBI
IIOCJIEZIOBATEIBHOTO ¥ IAPAJUIEIIBHOIO COEAWHEHHsS IPOBOJHHUKOB,
3akoH Jxoynsa — JleHna, 3aKOH 2J€KTPOMarHUTHON MHAYKLHHU, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUSI  CBETa, YypaBHEHHWE  OUWHIUTEHHA  JUIs
¢doroadexra, 3aKOH COXpaHEHUS DSHEPIUH, 3aKOH COXPAHEHUs
UMIIYJIbCA, 3aKOH COXPAaHEHMS DSJIEKTPUYECKOIO 3apsja, 3aKOoH
COXpaHEHUs  MAaccoBOrO  4YMCJa, mocryinarel  bopa,  3akoH
PaIuMOAKTUBHOIO pacrnajga; IpH 3TOM pa3IM4¥aTh  CIOBECHYIO
(OpMYyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE U YCIIOBUS

(rpaHu1IBI, 006JIACTH) TPUMEHUMOCTH

OHpe,[[eJ'IHTB HaIlpaBJICHUEC BCKTOPAa HWHAYKIMKW MArHUTHOI'O TIIOJIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

CTpOI/ITL n  OIIMUCBIBATH I/1306pa)KeHI/IC, co3gaBacMoO€ INNIIOCKHM

3€pKaJIOM, TOHKOW JIMH301

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB € MCIOJIB30BaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUH; NpU
sToM (opmynaupoBaTh TMpobiemMy (3amady) U TUNOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO
00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

OcyiecTBiaTh MpsIMbIE U KOCBEHHBIE HM3MEPEHUS (PU3MUECKHX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 U3MEpPEHHs U

HCIIOJIB30BaTh U3BECTHHIC METOJbI OIICHKN HOFpeHIHOCTeﬁ PISMGPGHI/Iﬁ

11.11

HccnenoBath 3aBHCUMOCTH (PU3UYECKUX BEIUYHMH C HCIIOJIH30BAHUEM
NPSIMBIX ~ M3MEPEHWH; TIPU OTOM KOHCTPYHPOBATh YCTAHOBKY,

(GuKCUpOBaTh PpPe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX




BEJIMYUH B BUJE TaONMIl U TpaduKOB, JeNaTh BBIBOIBI [0 PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

11.13

11.14

CobOmomaTe mpaBuna 0Oe€30MacHOTO TpyAa MpH  [POBEIECHUU
UCCIIEIOBAaHUN B paMKax y4eOHOTO OKCIEpPHMEHTa, YydeOHO-
HCCIIEI0BATENICKON M MPOEKTHON AEATEIBHOCTH C MCIIOJIB30BAaHHEM

WU3MEPUTEINIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BAHUS

Pemate pacuérHple 3aauu C SBHO 3aJaHHOW (DU3UYECKON MOJIEIBIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI W TIPUHIIUIBI, HA OCHOBE aHaln3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb, BBIIACIATH
(buznvecKkrue BEIMYMHBI U (POPMYIIbI, HEOOXOAUMBIC I €€ pelIeHus,
MPOBOJIUTH PAcUETHl M OIEHUBATh PEATBHOCTH MOJYYSHHOTO 3HAYCHUS

(hU3HUECKON BETUIMHBI
Pemath ~ Ka4yeCTBEHHBIC  3aJauyd:  BBICTPAMBaTh  JIOTHYECKH
HEMPOTUBOPEUYMBYIO IIETIOYKY PACCYKIACHUN C OMOPON HAa M3yYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/I€ SABJICHUSA

11.15

Hcnonp3oBaTh TpH  pemIeHMH YYeOHBIX 3aJad  COBPEMEHHBIC
MH(GOPMALIMOHHbIE TEXHOJIOTUM JUIsI TOMCKA, CTPYKTYpUPOBaHUS,
UHTEpHpETalMd M IPeICTaBICHUS y4eOHOM W HaydyHO-IOMYJIIPHOM
nHpOpPMAINY, TIOTYYCHHOW W3 Pa3IUYHBIX UCTOYHUKOB; KPUTHYECKH

aHAIM3UPOBAThH IOITY4aeMyI0 HHPOPMAIIHIO

11.16

OOBACHITh MPUHLIMIBI JACHCTBUS MAIlWH, TPUOOPOB M TEXHUUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30IMaCHOTO HCIOJIb30BAaHUS B

NOBCEIHEBHOU KN3HU

11.17

11.18

[IpuBonuTh mpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

Hcnonp3oBath TeopeTndeckue 3HaHUS MO (DU3MKE B TMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYCCKUMU YCTPOﬁCTBaMH, AJId  COXPAaHCHUSA 3J0pOBbA U

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Opr>I(aI-OH_[eI\/'I cpeaec

11.19

PaGorarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX poJei,
IUIaHUpOBaTh ~ paboOTy  TPYINIbl,  pPalHOHAIBHO  PACHpENeNiTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJAJ KaXIOr0 W3 YYaCTHHUKOB

TPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Kon Koanposepsiemoro

pa3aejia 3JIEMEHTA
4

HpOBepﬂeMble IJIEMEHTHBI COAECPKAHUSA

OJIEKTPOAMTHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S MHAYKIWA

43.1

43.2

4.3.3

IlocTosauuple MarHuthel. B3aumoneilctsue

IIOCTOSAHHBIX MAarHuToOB

MaruauTtHoe mone. Bektop MarHuTHOM
uHaykauu.  IlpuHnun — cynepno3uuumu.
JIuaum MarnutHOM wuHAYKiuu. Kaprunaa
JUHUNA  MarHUTHOM  MHAYKIUU  MOJsA

ITIOCTOAHHBIX MaroHuToB

MarHuTHOEe TOJIe€ TPOBOJHHKA C TOKOM.
Kapruna nuHMIA TONS AJTMHHOTO TPSIMOTO
NPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOTO
IPOBOJHMKA, KAaTyIIKM € TOKOM. ONBbIT
Opcrena. BzanmoeiicTBue IpoOBOJIHUKOB C

TOKOM

4.3 434

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE

4.3.5

Cuia JlopeHua, €€ MOAyJb U HaNpaBJICHUE.
JIBr>keHue — 3apspKEHHOM — 4acTULBl B
OJIHOPOJIHOM MAarHuTHoM Tmojie. PaGorta

cunsl JIopeHna

4.3.6

SIBnenue BHCKTpOMaFHHTHOﬁ HHAYKIIUU

4.3.7

IToTok BCKTOpa Mar"HuTHOM HHAYKIIUU

4.3.8

4.3.9

O/1C nHayKuuy. 3aKOH IEKTPOMarHUTHOM
nHaykunu dapanes

BuxpeBoe snektpuueckoe mnone. JJ1C
UHAYKIUM B IPOBOJHUKE, JBUKYIIEMCS
MOCTYIATENFHO B OJTHOPOJHOM MarHUTHOM

I0JIC

4.3.10

[IpaBuno Jlenna




NHayKTUBHOCTH. SIBI€HHME CAMOMHIYKIIUH.

43.11
O/1C camouHIyKIIMU
DHeprusi MarHUTHOTO TOJS KaTyIIKH C
4.3.12
TOKOM
4.3.13 DJNEKTPOMAarHUTHOE TT0JIe
TexHuueckne  yYCTPOMCTBA:  MOCTOSIHHBIC
MarHuThbl, AJIEKTPOMATHUTBI,
4.3.14
AIIEKTPOJIBUTATEIIb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeYb
[IpakTueckue paboThI. N3yuenune
MarHUTHOTO TOJI KaTYIIKd C TOKOM.
4.3.15 WccnenoBanne  n1eHCTBUS  MOCTOSHHOTO

MardauTa Ha paMKy € TOKOM. Hccnenosanue

SABJICHUA OJICKTpOMar HUTHOM HHAYKIIUU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHMA

5.11

5.1.2

Konebarenbnass  cucrema. CBoOOIHBIE
konebanusi. [apMoHuueckue KosieOaHuUs.
[lepuon, wacrora, ammumTyga u ¢asza

KoyieOaHuit

[IpyxxuHHBIH MasTHUK. MartemaTu4ecKui

MasATHHK

513

YpaBHeHHE TapMOHHMYECKUX KOJeOaHUM.
Kunemaruueckoe u OUHAMHUYECKOe

OIMCAaHME KOJIeOATEILHOIO JABWKCHUA

5.14

5.15

[IpeBpamenue SHEPTUH pu
FapMOHUYECKUX KOJICOAHMSX. CBs3b
aAMIUTUTYIbI KoJIeOaHui HUCXOJIHOU
BEJIMUMHBI C aMIUTUTyJaMH KosieOaHUil e

CKOPOCTH U YCKOpPEHUs

Konebarenbubiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMAarHUTHBIE Kose0aHus B
UAeaJbHOM  KOJIEOATEJIbHOM  KOHTYpE.

Amnamorus MCKAY MCXAaHUUYCCKMMU U




5.2

5.1.6

JIEKTPOMarHUTHBIMU KOJICOAHUSIMU.
®opmyna Tomcona
3aKoH COXPAaHCHUA SHEPTHUU B HUACAIIBHOM

KoJe0aTeIbHOM KOHTYpE

5.1.7

5.1.8

BbIHyX/1IeHHbIE MEXaHUYECKHE KOJIeOaHuUs.
Pesonanc. Pe3onanchHas KpHuBasl.
BeinyxieHHbIE 3JIEKTPOMarHuTHbIE

KOJICOAHUS.

[lepemennbiii  Tok.  CuHYyCOMAANBHBIN

MEPEMEHHBIN TOK.

5.19

5.1.10

MouHocTh HEPEMEHHOT0 TOKA.
AMIUIUTYAHOE M JEHCTBYIOIIEE 3HAYCHHE
CHJIBI TOKA U HaNpsHKEHUS

Tpancpopmarop. IIpousBosacTso, nepegaua
U MOTpeOseHue 3JIEKTPUYECKONH SHEpPIUH.
DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE
3IEKTPUUYECKOMN SHEPIUH. Kynesrypa
UCIIOJIb30BAHUS AJIEKTPO3HEPTUH B

HOBCCHHCBHOﬁ KHN3HHU

5.1.11

TexHuyeckue ycTpoicTBa: ceiicmorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTpoIepcaavd

5.1.12

IIpaktuyeckue pabotsl. MccaenoBanue
3aBUCHMOCTH IEpHOJa MaJbIX KOJIeOaHM
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaccChbl
rpysa. MccnenoBanue nepeMEHHOTO TOKA B
LENA U3 IOCIENA0BATEIBHO COSAUHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UcTopa

MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI

521

5.2.2

Mexanunueckue BOJIHBI, YCIIOBHS
pacnpoctpanenusi. Ilepuon.  CkopocThb
pactpocTpaHeHuss ¥ JJIMHA  BOJIHBIL.

HonepeqHLIe " IPOJOJIBHBIC BOJTHBI

WnTepdepenuus " T paKIus

MEXaHHMYCCKHX BOJIH




5.2.3

5.24

3Byk. CKOpOCTh 3ByKa. ['pOMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKa

DNEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBUS
M3JIYYCHHUSI  AJICKTPOMArHUTHBIX  BOJIH.
B3aunmnuas opuenTanusa Bexktopo E, B u v

B BHCKTPOMaFHHTHOﬁ BOJIHE B BAKyyM€

5.25

5.2.6

5.2.7

CBoiicTBa  DIIEKTPOMArHUTHBIX  BOJIH:
OTpaKEHHE, MPEeIOMIICHUE, MOJSpU3aLus,
mudpakmus, uHTepdepernus. CKOpoOCTh

OJICKTPOMAriMuTHBIX BOJIH

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHHE 3IE€KTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY
[IpuHUIUOBl PafuOCBSI3M U TEJNEBUICHUS.
Paguonokanus. DNEeKTPOMarHuTHOE

3arpsA3HCHUC Oprx(anmeﬁ Cpeabl

5.2.8

TexHu4eckue yCTpOWCTBA: MY3bIKAJIbHbBIE
HHCTPYMEHTEIL, YAbTpa3ByKOBast
JUAarHOCTHKAa B TEXHUKE M MEJULIMHE,
panap, panuonpUEMHHUK, TEJNEBU30DP,

anTeHHa, Tenedon, CBU-neuyn

5.3

OIITUKA

531

5.3.2

5.3.3

[IpsimonuHeHOe pacrpocTpaHEeHHuEe CBeTa
B OJIHOPOJIHOM cpene. JIyd cBeTa
OtpaxkeHne cBeTa. 3aKOHBl OTPaKEHUS
cera. [loctpoeHne M300paxeHHit B TJIOCKOM
3epKaie

IIpenomnenne cBera. 3akOHBI MPETOMIICHHS
CcBeTa. AOGCOIOTHBIH MOKa3areib

IpCIOMIICHUS

5.34

Iomuoe BHYTpPEHHEE OTpayKCHUE.
[IpenenbHbId yroy MOJHOTO BHYTPEHHETO

OTpaXKCHUMA

535

HMucnepcust  cBera. CHOXHBIM  cocTaB




Oenoro ceera. Llser

5.3.6

Coluparoniue W pacceuBaroNIue JUH3BI.
Tonkas nuH3a. DoOKycHOE paccTosiHUE U
ONTHYECKass  CHJIa  TOHKOM  JIMH3BL
[Moctpoenne n3o00pakeHUit B COOMPAIOIINX
u paccemBawmmx JauH3ax. Dopmyna
TOHKOM JHH3BI. YBEIWUCHHE, JIaBacMoOC

JIMH30U

5.3.7

5.3.8

5.3.9

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKOM

OIITUKH

Wntepdpepentmss  cBera.  Korepenrtnsie
HCTOYHUKHU. Ycnosus HaOI0ACHUS
MaKCUMYyMOB 51 MHUHHMYMOB B
UHTep(EpPEeHIMOHHOW KapTHHE OT JBYX

CI/IH(ba?;HI)IX KOTCPCHTHBIX HCTOYHUKOB

Hudpakuus  cBera.  JludpakuuonHas
peméTka. YcnoBue HaOIIOEHUS TIABHBIX
MaKCUMYMOB npu NaJIcHUU

MOHOXPOMATHUYCCKOI'O CBC€Ta Ha

TUGPAKIIMOHHYIO PEHIETKY

5.3.10

Honﬂpmamm CBCTa

5311

TexHuueckue ycTpoilcTBa: OYKH, JIyma,
¢doToanmnapar, NPOEKIMOHHBINA ammapar,
MHUKPOCKON,  TeJEeCKOIl, BOJIOKOHHasI
OIITHKA, nudpakImoHHast peméTka,

TOJIAPON

5.3.12

[IpaxkTueckue paloThI. H3mepenne
nokasarens npenomnenus. Mccienosanue
CBOWCTB  W300pakeHMH B  JIMH3aX.

Hab6monenue qucnepcuu ceeta

SJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuupl IPUMEHMMOCTH KJIACCUYECKOHU
MEXaHUKH. [TocTynatet TEOPUH
OTHOCHUTEIIBHOCTHU: MHBApUAHTHOCTb

MOAyJd CKOpOCTH CBE€Ta B BaKyyMe€,




MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpPEMEHM M COKpalleHue
JUTMHBI
6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIBI

CBsi3p MacChl C JHEPrHeil M HMITYJIbCOM
6.4 CBOOOJHOW YacCTHULBl. OHEPrus MOKOs

CBOOOIHON YaCTHUIIBI

7 KBAHTOBAS ®U3UKA
DJIEMEHTbI KBAHTOBOU OIITUKU

®otonbl. Popmyna [lnanka cBs3u 3HEPTUN

7.1.1 ¢dorona ¢ ero uyacroTod. OHeprus u
uMIyibe HoToHA
OtkpeiTie U uccineaoBanue Gorodrddexra.

7.1.2 Omeitet - AL CroneroBa.  3aKkoHbI
dotorddekra

7.1 VYpaBHeHue DiHIITeHHA JUIS

7.1.3 dhoroaddekra. «KpacHas TPaHMIIA
dotorddekra

7.14 Jasnenue ceera. OnbiTel I[1.H. JIeOeneBa

7.1.5 XHUMHUUYECKOE IEHCTBUE CBETA
TexHuueckue ycTpoiicTBa: (HOTOIIEMEHT,

7.1.6 (dboTonaTuuK, COJIHEYHas Oarapes,
CBETOJINO]

CTPOEHUE ATOMA

Mogens aroma TomcoHa. OnbIThI

7.2.1 Pezepdopaa mo uccnenoBaHuio CTPOCHUS
atoma. [Inmanerapnas Mozaenp aroma

79 ITocTynatel bopa. N3nyyenue U

norjoueHue (OTOHOB TpU  TEpPEXoie
7.2.2 aToMa C OJHOTO YPOBHSI DJHEPrud Ha
npyroii. Buasl cnexktpoB. CniekTp ypoBHEN

OHCPIrur atroMa BOAOpOJaa

7.2.3 BomnnoBrle cBoiicTBa dacTull. BoJHBI e




bporins. KopnyckyinsipHO-BOJIHOBOM
nyanu3Mm. Jludpakuus SIEKTPOHOB Ha

Kpucrajuiax

724

7.2.5

7.2.6

CnoHTaHHOE M BBIHYXJCHHOE H3IIy4CHHE.
YCTpoiicTBO M MPUHIIMIT pabOTHI J1azepa
TexHuuecKkue YCTpPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN
KOMIIBIOTEP

[Ipaktuyeckne  pabotel.  Habmiogenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonpl HaONMIOAEHUS U PEruCTpalU

QJICMCHTAPHbIX YaCTUI]

7.3.2

OTKpbITHE  PAIUOAKTUBHOCTH.  OIIBITHI
Pesepdopna mo ompeneneHH0  cOCTaBa
pamuoakTHBHOTO  m3nydeHus. CBolicTBa
anb(da-, OeTa-, raMMa-u3TydeHus. BrusHue

PaarOaKTUBHOCTHU Ha JKUBBIC OPIraHU3MbI

7.3.3

7.3.4

OTkpbITHE  TPOTOHA U HEUTpPOHA.
Hyxnonnass mogens siapa ['eiizenOepra —
WBanenko. 3apsan szapa. MaccoBoe 4ucio

sapa. M3oTonsl

Anbda-pacna. DNIEeKTPOHHBII u
MO3UTPOHHBIN Oera-pacma. I"amma-
W3JTy4YCHHUE. 3akoH paaroOaKTUBHOTO

pacmana

7.3.5

OHeprus CBS3M HYKJIOHOB B  sJIpe.

Snepusie cunbl. Jledekt Maccsl spa

7.3.6

7.3.7

Snepuble peakuuu. JleleHHE U CUHTE3
anep

SAnepHsiii peaKTop. TepmosinepHbIit
cuHte3. [IpobneMbl M TEpCHEKTHBHI
SAIEPHOM  DHEPre€TUKU.  IDKOJOTHYECKHE

ACIICKTHI ;mepHoﬁ SHEPIrCTUKHA




DneMeHTapHble  4YacTullpl.  OTKpBITHE
7.3.8 MIO3UTPOHA. @yHIaMEHTAIIbHBIE

B3aUMOJICUCTBU

TexHuueckue  yCTpOMCTBA:  JI03UMETP,
7.3.9 Kamepa BunbcoHa, sAnepHbli peaxTop,

aroMHas ObomOa

[Ipaktrueckue pabotel. HccnenoBanue

7.3.10 TPEKOB YaCTHUI] (o TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

81 Bun 3Bénmnoro Heba. CosBesmus, sipKue

3Bé3HI)I, IIJIaHETHBI, UX BUAUMOC IBUKCHUC

ConHeunast cucrema. IlmaHersl 3eMHOI

TPYIIIIBI. IImaneThI-TUTaHThI u ux

8.2
CIIYTHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Mansie

testa COTHEYHON CUCTEMBI

Comame, ¢ortochepa u  armocdepa.
8.3
CoutHe4Hast aKTUBHOCTb

8.4 Hcrounuk sneprun CoJiHIla U 3BE3]T

3BE31bI, HMX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETUMOCTh, PaJHyC, TEMIIepaTypa,
ux B3aUMOCBSI3b. Juarpamma
8.5 «CTIEKTPAIBHBIA  KJIacC — CBETHMOCTBY.
3BE3apI  TVIABHOM  MOCIENOBATEIHHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY JUIS

3BE€3]] ITIaBHOM MOCIEA0BATEILHOCTH

Buytpennee CTpoeHue 3BE3N.
CoBpemeHHBIE IIPEJICTABIICHUS 0

8.6
MPOUCXOXKIeHNH U 3Bomoruu ConHia u 3BE31.

JTanbl JKU3HA 3BE3]

Mneunsiii  Ilyre — Hama T'anakrtuka.
CnupanbHas CTPYKTypa l"amakTuky,
8.7 pacmpeneneHue 3BE31, rasa MW IBUIM.
Tlonoxeane wu nBwxkenue CoiHIIa B

lanaktuxe. Ilnockas wu  cdepuueckas




HoJCUCTEMBI I allaKTUKH

8.8

8.9

8.10

Tunel ramaxtuk. Paguoramaktuku H

KBa3apbl. YEpHBIE ABIPHI B APAX TATAKTUK

Bcenennas.  Pacuupenune  BceeneHHOM.
3akoH XaOOsa. Pa30eranme TalaKkTHK.
Bozpact u paguyc BceneHHol, Teopus
bonbmioro B3peiBa. Mojenb «ropsiuei

Bcenennoi». PenukroBoe usinyuenue
MacmTabHast ~ cTpykTypa  BceneHHO¥.
Meraranaktuka. Hepeménubsie mpoOiembl

aCTPOHOMHH




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocemenue»

» ®msuka, 11 xrace/ Msakumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penakiueit [TapdpentreBoii H.A., AktinonepHoe oomecTBo «M31aTenscTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

» Gusuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. nox
penakuueit [lapdentreBoit H.A., AkuinonepHoe odiiectBo «M31aTenscTBO
«IIpocsemenue»

» ®usuka, 11 kmace/ Msxkumes I'.J1., byxosues b.b., Yapyrua B.M. niox
penakmnueit [lapdentreBoit H.A., AkiinonepHoe oomectBo «M31aTeascTBo

«IIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET



[Ipunoxenue k PII
®opmbl yuyera padoueit nporpammsel Bocnutanuss COO

IOHomeckuii BoO3pacT — 3TO TEpUOA BBIPAOOTKM MHPOBO33pPEHUS,
yOexaeHnl, XapakTepa W >KM3HEHHOIrO camoonpeneneHus. s yimyHOCTH
oOpeTaeT LEHHOCTh CHUCTEMA ONPEJECICHHO OPHEHTUPOBAHHBIX IIOCTYIIKOB,
BO3pacTaeT 3HAYUMOCTb (PYHKIHMHM CAMOKOHTPOJIS, KOTOpas cpabaThIBacT B
Pa3IMYHBIX IO TUITY IPOOJIEMHBIX CUTYALIUSX.

B crapmem IIKOJBHOM BO3pacTe IPOUCXOJHUT  CHCTEMAaTH3aLUs
ITOJIyYEHHBIX 3HAHWW, YCBOCHUE TEOPETUYECKUX OCHOB PA3JIMYHbBIX IVCLIMIUIVH,
0000IIeHNe 3HAaHWM B €OUHYIO KapTUHY MHpa, MO3HAaHHE (UIO0COPCKOTO
cMmbiciia siBneHud. Kak mpaBuio, MHTEpec K y4YeHHUIO (K €ro COJEpKaHHUIO U
MIpOLIECCy) MOBBIMIAETCS, TaK KaK BKJIIOYAIOTCS MOTHUBBI CaMOOIPEACIICHUS U
IIOATOTOBKM K CaMOCTOSITEJIbHOM KW3HM. lIMeer MecTo codeTaHue |
B3aMMOIIPOHUKHOBEHHE MIMPOKUX COLMAJIBHBIX M TO3HABATEIBHBIX MOTHBOB.
Spko BbIpakeHa MNPOU3BOJIBHAS MOTHBAIMA, TaK KAK XOPOLIO OCO3HAKOTCS
OpUYUHBl  OTHOWIEHUS K yuebe. CraplIEKIacCHUKM YK€ TOTOBBI K
caM000pa30BaHUIO.

Ho mnosBnsiercst apyroii ¢eHOMEH. Y CTaplIEKIaCCHUKOB OOBIYHO SIPKO
BBIP@XXEHO H30UpaTeIbHOE OTHOLIEHHE K Y4yeOHbIM mpeameram. Bce 310
TpeOyeT OT yuuTeseil MOBBIIIEHUS KayeCTBa MPENoIaBaHus.

K crapmemy MIKOJIBHOMY BO3pacTy CKJIAJIBIBACTCS HCCIENOBATEIBCKOE
OTHOLIEHUE K y4E€OHBIM MpeaMeTaM U YMEHHE HAXOAUTh U CTaBUTh MPOOJIeMYy.
[ToaToMy B ydeOHOM Mpolecce HX MPUBIEKAET caM XOJ aHaiu3a 3ajaad,
CpPaBHEHUE pA3IMYHBIX TOYEK 3PEHMs, JUCKYCCUU U OOBSICHEHUS, KOTOpHIE
3aCTaBISIIOT JAyMaTrb. MeHseTcs B 3TOM BO3pACTE€ M POJIb YUYUTENSA: OH
BBICTYIIAET YK€ CKOpee KAaK KOHCYJBTaHT MO mpeamery. Ho BocnuTaTenbHbIE
ACIIEKTHI NPENOIaBaHus PEIMETOB OCTAOTCHI.

dusnka ITpu paccmoTpennu ¢(yHIaMEHTaIbHbIX (U3UYECKUX TEOpUit
y  ydamMxcsi, [JaBHBIM  0o0pa3oM,  (OpPMHUPYIOTCA
NPEJCTaBICHUsT O TOM, KakK JO0OBIBAIOTCS U CTPOSATCS
Hay4yHble 3HaHUA, (GOPMHUPYIOTCS  MHPOBO33PEHUYECKHE
B3IJISABI U yOEXJAEHHS] OTHOCHTEIBbHO HAYYHOW KapTHHBI
MHpa U €€ 3HAYUMOCTH JJIs YEJIOBEKa.




